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1
ELECTRONIC CARD CONNECTOR WITH
METAL PINS OF TERMINALS CONNECTED
BY AN ELECTRONIC CARD RECEIVED
THEREIN

FIELD OF THE INVENTION

The present invention provides an electronic card con-
nector, and more particularly, to an electronic card connector
in which the electronic card that has been installed and
disposed can be determined in advance.

DESCRIPTION OF THE RELATED ART

For modern smart devices such as smart mobile phones or
tablet computers, at least two gate numbers in the same
smart device or the ability to adapt to electronic cards (e.g.,
SIM cards) of different specifications is important so that the
products become more versatile for the user. A common
practice adopted by the manufacturers is to dispose several
electronic card connectors in one smart device to facilitate
the user in switching between two or more communication
networks.

In terms of functions, an electronic card connector should
not only receive an electronic card and secure the electronic
card from detaching, but also detect whether an electronic
card has been inserted into the smart device by means of a
sensing mechanism and circuits arranged on the electronic
card connector.

First, electronic card connectors of common types are
described as follows.

Common electronic card connectors are categorized into
the push-pull type, the push-push type and the tray type. An
electronic card connector of the push-pull type is provided
with elastic metal pins at the lateral side of an electronic card
receiving recess, and an electronic card can be inserted into
and secured within the electronic card receiving recess by
means of an elastic force provided by the metal pins.

For an electronic card connector of the push-push type, an
elastic element is disposed at an end of the electronic card
receiving recess, and when an electronic card is inserted into
the electronic card receiving recess, the end of the electronic
card comes into contact with the elastic element to establish
an electrical connection therebetween. Therefore, the elastic
element is used as a switch.

For an electronic card connector of the tray type, a tray
element is disposed to place the electronic card thereon. The
system determines whether an electronic card has been
placed on the tray element by directly sensing the electrical
connection state of a pin.

Additionally, using SIM cards as an example, the com-
mon SIM cards may be categorized into three types in terms
of the size specifications: Mini SIM cards, Micro SIM cards
and Nano SIM cards. A SIM card is provided with a plurality
of contacts, and when the SIM card is inserted into the
receiving recess of a SIM card connector, the contacts of the
SIM card will be electrically connected with one of metal
pins coupled to a circuit board and then electrically con-
nected with another of the metal pins to read user informa-
tion from the SIM card.

Therefore, when the smart device in the prior art is
powered on, the system not only reads the receiving recesses
in which a SIM card has been inserted, but also performs
read retries on receiving recesses in which no SIM has been
inserted to determine whether SIM cards have been inserted
into the SIM card connectors.
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However, although the read retrying helps to determine
the electrical connection state of each SIM card receiving
recess, each read retry performed on the receiving recesses
in which no SIM card has been inserted additionally con-
sumes a current of at least 0.6 mA, and this seriously reduces
the standby time of the smart device.

Accordingly, it is important in the art to provide a solution
that allows the system of a smart device to detect/know in
advance which SIM card connectors have got a SIM card
placed therein to avoid additional currents consumed in
detection of receiving recesses in which no SIM card has
been inserted.

CONTENTS OF THE INVENTION

An objective of the present invention is to provide
an electronic card connector, which allows the sensing
unit of a smart device with the electronic card connector
installed therein to detect in advance which electronic card
connector(s) has an electronic card placed therein before
reading the electronic card. Thereby, additional currents that
are possibly consumed in detection of receiving recesses in
which no electronic card has been inserted are avoided and
meanwhile, the standby time of the smart device that has the
electronic card connector of the present invention placed
therein is prolonged.

To achieve the aforesaid objective, the electronic card
connector of the present invention comprises a base, a frame
and a plurality of terminals. The base has a plurality of
through holes; the frame is adapted to be assembled with the
base to form a receiving recess; the plurality of terminals are
adapted to pass through the through holes, and at least one
of the terminals has a plurality of metal pins. When an
electronic card is inserted into the receiving recess, one of
the metal pins is adapted to be electrically connected with
another of the metal pins via a sensing unit.

The detailed technology and preferred embodiments
implemented for the subject invention are described in the
following paragraphs accompanying the appended drawings
for people skilled in this field to well appreciate the features
of the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic view of an electronic card con-
nector according to the first embodiment of the present
invention;

FIG. 1B is a schematic view of an electronic card con-
nector of the push-pull type according to the present inven-
tion which is applied to a single slot;

FIG. 1C is a schematic view of a metal terminal of the
electronic card connector according to the present invention;

FIG. 1D is a schematic view of a plurality of metal pins
of the electronic card connector according to the present
invention;

FIG. 1E is a schematic view of the plurality of metal pins
of the electronic card connector in another configuration
according to the present invention;

FIG. 2 is a schematic view of an electronic card connector
of the push-push type according to the present invention
which is applied to a single slot;

FIG. 3 is a schematic view of an electronic card connector
of the tray type according to the present invention which is
applied to a single slot;

FIG. 4A is a schematic view of an electronic card con-
nector according to the fourth embodiment of the present
invention;
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FIG. 4B is a schematic view of an electronic card con-
nector of the push-pull type according to the present inven-
tion which is applied to multiple slots;

FIG. 4C is a schematic view of the plurality of metal pins
of the electronic card connector in another configuration
according to the present invention;

FIG. 5 is a schematic view of an electronic card connector
of the push-push type according to the present invention
which is applied to multiple slots; and

FIG. 6 is a schematic view of an electronic card connector
of the tray type according to the present invention which is
applied to multiple slots.

DESCRIPTION OF EMBODIMENTS

FIG. 1A shows a schematic view of an electronic card
connector according to the first embodiment of the present
invention. As shown in FIG. 1A, an electronic card connec-
tor in the first embodiment is a SIM card connector 1. The
SIM card connector 1 is disposed within an electronic
device, e.g., a card reader, a smartphone, or a tablet com-
puter, etc.

FIG. 1B shows a schematic view of the SIM card con-
nector of the present invention which is a SIM card con-
nector of the push-pull type with a single slot.

As shown in FI1G. 1B, the SIM card connector 1 in the first
embodiment comprises a base 11, a frame 12 and a plurality
of terminals 14. The frame 12 is adapted to be assembled
with the base 11 to form a receiving recess 16, and the base
11 is provided with a plurality of through holes 13 so that at
least one of the terminals 14 can pass through corresponding
ones of the through holes 13. Each of the through holes 13
is sized to allow a part of the one terminal 14 to pass
therethrough, and one of the terminals 14 has a plurality of
metal pins 14¢ and 144 (as shown in FIG. 1B).

Thus, in the first embodiment, when a SIM card 10 is
inserted into the receiving recess 16, a sensing unit (not
shown) of the device will detect whether the plurality of
terminals 14 are electrically connected with the SIM card 10.
If the terminals 14 are electrically connected with the SIM
card 10, then the sensing unit correspondingly transmits a
signal indicating an electrical connection status so that one
of the metal pins 14¢ and 144 can be electrically connected
with another of the metal pins 14¢ and 14d depending on the
determination result of the sensing unit. In other words,
when the SIM card 10 is inserted into the receiving recess
16, the metal pin 14¢ is adapted to be electrically connected
with the metal pin 144 via the sensing unit; or the metal pin
144 is adapted to be electrically connected with the metal pin
14¢ via the sensing unit. Further features of related elements
will be sequentially described as follows.

FIG. 1C is a schematic view illustrating the first imple-
mentation of the terminal 14 of the SIM card connector 1
according to the present invention. As shown in FIG. 1C, the
terminal 14 has a front tail 14a and a back tail 145, the front
tail 14a extends towards the back tail 145, and the back tail
145 is formed to have a bending length 14e relative to the
front tail 14a. The terminal 14 is made of an elastic metal
material, while the front tail 14a of the terminal 14 is
coupled to a print circuit board (PCB) 15 by means of
welding, tin soldering or conductive adhesive (see FIG. 1B).
Further, each terminal 14 is provided with a corresponding
through hole 13 so that the back tail 145 of the terminal 14
can pass through and extend out of the through hole 13 after
the PCB 15 is mounted on the base 11. Moreover, when the
SIM card 10 is inserted into the receiving recess 16, the SIM
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card 10 will make electrical contact with the back tail 145 of
the terminal 14 of the SIM card connector 1.

FIG. 1D is a schematic view illustrating the second
implementation of the terminal 14 of the SIM card connector
1 according to the present invention. The terminal 14, as
shown in FIG. 1D, is a variation of the terminal 14 shown
in FIG. 1C and differs from the terminal 14 shown in FIG.
1C in that at least one metal pin 14¢ and 144 with identical
or different bending lengths 14e is formed at the back tail
14b. Moreover, when the SIM card 10 is inserted into the
receiving recess 16, contacts on the SIM card 10 will make
electrical contact with the metal pins 14¢ and 144 of the
terminal 14 of the SIM card connector 1.

In the first embodiment, the metal pin 14¢ may be set to
a Reset pin and a Ground pin. The metal pin 144 may be set
to be a Detect pin. The Reset pin, Ground pin and Detect Pin
are used as a signal input pin and/or signal output pin, and
the electrical functions of the pins are designed by the actual
applications of the peripheral components. It should be
noted that the terms Reset pin, Detect pin, and Ground pin
have conventional meaning in this art and one of ordinary
skilled in the art will readily recognize these terms and their
common definitions.

Therefore, a signal indicating an electrical connection
status may be generated by the sensing unit after the SIM
card 10 is inserted into the receiving recess 16 and the metal
pin 144 makes electrical contact with the SIM card 10. This
signal is used to determine whether the SIM card 10 is
placed into the SIM card connector 1. After the signal
indicating the electrical connection status is sensed by the
sensing unit, the system may perform data reading/writing
operations on the SIM card 10 if the information carried in
the signal is “With Electronic Card”.

On the contrary, if the SIM card 10 is not inserted into the
SIM card connector 1, then the metal pin 144 will not make
any contact with the contacts of the SIM card 10 and thus
will not be able to be electrically connected to the metal pin
14c. As a result, there will be no signal indicating an
electrical connection status that will be transmitted to the
system.

Thus, the system will not perform any reading/writing
operation on the SIM card 10 until the signal indicating the
electrical connection status is received by the system. With
such an arrangement, the system can know in advance
whether the SIM card 10 is disposed within the SIM card
connector 1 to avoid read retrying performed by the system
on the SIM card receiving recess 16 to reduce power
consumption of the system.

Additionally, as shown in FIG. 1E, the metal pins 14a-14d
of the SIM card connector 1 may also have another con-
figuration in the first embodiment of the present invention.
That is, the terminals 14 are not limited to such an arrange-
ment as shown in FIG. 1B that “only a single terminal 14 is
provided with a plurality of metal pins 14a-144”, but
instead, “each of all or part of the terminals 14 may be
provided with a plurality of metal pins respectively” so that
different metal pins can be used for other extended func-
tions.

FIG. 2 illustrates a schematic view of an electronic card
connector according to the second embodiment of the pres-
ent invention.

As shown in FIG. 2, the electronic card connector in the
second embodiment is a SIM card connector 2, and the SIM
card connector 2 is a SIM card connector of the push-push
type applied to a single slot. The SIM card connector 2 of the
second embodiment is generally the same in structure as that
of the first embodiment except that the SIM card connector
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2 of the second embodiment further comprises an elastic
sheet 25 with elasticity to fix or remove the SIM card.

In this way, a SIM card (not shown) inserted into a
receiving recess 26 will abut against an end surface 22a of
a frame 22 so that the SIM card can be tightly fixed within
the receiving recess 26. When the SIM card is pushed into
a receiving recess 26, a metal pin 24¢ (Ground pin/Reset
pin) is electrically connected with the SIM card via the
sensing unit, and a signal indicating an electrical connection
status is generated and transmitted to the system. Thus, the
system can determine that the SIM card receiving recess 26
has the SIM card placed therein and then perform data
reading/writing operations on the SIM card.

On the contrary, if no SIM card is inserted into the SIM
card connector 2, then the metal pin 24¢ will not be
electrically connected with the metal pin 244, and no signal
will be transmitted to the system. With this arrangement, the
system can know in advance whether the SIM card is placed
into the SIM card receiving recess 26 to avoid read retrying
performed by the system on the SIM card connector 2 during
operation to reduce power consumption of the system.

FIG. 3 shows a schematic view of a SIM card connector
3 of the tray type according to the present invention which
is applied to a single slot.

As shown in FIG. 3, the SIM card connector 3 in the third
embodiment is a SIM card connector of the tray type applied
to a single slot. A SIM tray 31 can be pushed into a receiving
recess 311 after a SIM card 30 is placed on the SIM tray 31.

The structure of the SIM card connector 3 and the way to
detect the SIM card 30 in the third embodiment are the same
as those of the second embodiment, and the third embodi-
ment differs from the second embodiment only in that the
third embodiment further comprises the tray 31 (as shown in
FIG. 3) but does not comprises the elastic sheet 25. Then,
when the tray 31 with an electric card accommodating recess
312 is inserted into the receiving recess 311, the metal pin
244 makes contact with contacts of the SIM card 30 and
thus, is electrically connected with the metal pin 24c.

The aforesaid first embodiment, the second embodiment
and the third embodiment are all related to implementations
where a single SIM card is applied to the SIM card con-
nector. However, the following embodiments will disclose
implementations related to SIM card connectors with mul-
taille slots.

With reference to FIGS. 4A and 4B, FIG. 4A is a
schematic view of a SIM card connector according to the
fourth embodiment of the present invention, and FIG. 4B is
a schematic view of a SIM card connector 4 which can
receive several SIM cards 40 therein according to the
embodiment of the present invention.

As shown in FIG. 4A and FIG. 4B, in the fourth embodi-
ment, the SIM cards 40 are all fixed by the SIM card
connector 4 of the push-pull type, and the SIM card con-
nector 4 is a connector that can receive at least two SIM
cards 40 therein.

The SIM card connector 4 has a base 41 and a frame 42,
the base 41 is assembled with the frame 42 to form a
receiving recess 421 (as shown in FIG. 4A), and then the
receiving recess 421 is divided into a plurality of receiving
regions depending on the number of the SIM cards 40 to be
received. Taking FIG. 4B where the SIM card connector 4
is adapted to receive two SIM cards 40 as an example, the
receiving recess 421 may be divided into a first receiving
region 421a and a second receiving region 42164.

The receiving region 421 above the base 41 is provided
with a plurality of through holes 43. At least one terminal 44
is supposed to pass through each of the through holes 43
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correspondingly. Therefore, each of the through holes 43 is
sized to allow a part of at least one terminal 44 to pass
therethrough. Moreover, in the first receiving region 421a
and the second receiving region 4215, at least one of the
terminals 44 has a plurality of metal pins.

When the SIM card(s) 40 is (are) received in either or both
of the first receiving region 421a and the second receiving
region 4215, one of the metal pins 44c¢ and 444 is adapted
to be electrically connected with another of the metal pins
via the sensing unit, and one of the metal pins 44e and 44f
is adapted to be electrically connected with another of the
metal pins via the sensing unit.

That is, when only a single SIM card 40 is received in the
first receiving region 421a, the metal pin 44c is electrically
connected with the metal pin 444 via the sensing unit. When
the single SIM card 40 is received in the second receiving
region 4215, the metal pin 44e is electrically connected with
the metal pin 44f via the sensing unit. Additionally, when
two SIM cards are respectively inserted into the first receiv-
ing region 421a and the second receiving region 4215 at the
same time, the metal pin 44¢ will be electrically connected
with the metal pin 444 and the metal pin 44e will be
electrically connected with the metal pin 44f correspond-
ingly.

Similar to the aforesaid embodiments, the metal pin 44¢
of'the first receiving region 421a and the metal pin 44e of the
second receiving region 4215 may each be set to be one of
a Reset pin or a Ground pin, while the metal pin 444 of the
first receiving region 421a and the metal pin 44f of the
second receiving region 4215 may each be set to be a Detect
pin.

Thus, in the fourth embodiment, if only the first receiving
region 421a has got the SIM card 40 placed therein, then the
metal pin 44d (Detect pin) will be electrically connected
with the metal pin 44¢ via the sensing unit after the SIM card
40 is placed in the first receiving region 421q. In this way,
a signal indicating an electrical connection status may be
generated by the system to determine whether a SIM card 40
is disposed in the SIM card connector 4. After generation of
the signal indicating the electrical connection status, the
system can perform data reading/writing operations on the
SIM card 40 if the information carried in the signal is
“Without SIM Card”.

On the contrary, if neither the first receiving region 421a
nor the second receiving region 4215 of the SIM card
connector 4 has a SIM card 40 received therein, then the
metal pins 444 and 44f cannot be electrically connected with
the SIM card, and no signal will be transmitted to the
system. Thus, the system can know in advance that neither
the first receiving region 421a nor the second receiving
region 4215 has a SIM card 40 received therein.

Thus, the system will not repeatedly attempt to detect
whether the first receiving region 421a and the second
receiving region 4215 has a SIM card 40 received therein
during operation unless the information “No SIM card”
carried in the signal indicating the electrical connection
status is received by the system. In this way, power con-
sumption of the system is reduced.

FIG. 4C illustrates another configuration of the metal pins
44a-44f according to the fourth embodiment of the present
invention.

As shown in FIG. 4C, the terminals 44 in the first
receiving region 421a and the second receiving region 4215
are not limited to such an arrangement as shown in FIG. 4B
that only a single terminal 44 is provided with a plurality of
metal pins 44c¢-44f, but instead, each of all or part of the



US 9,461,381 B1

7

terminals 44 may be provided with a plurality of metal pins
respectively so that the metal pins can be used for other
extended functions.

FIG. 5 illustrates a schematic view of the fifth embodi-
ment of the present invention in which the electronic card
connector is a SIM card connector.

In the fifth embodiment, SIM cards (not shown) are all
fixed by a SIM card connector of the push-push type, and the
SIM card connector can receive several SIM cards therein.
A SIM card connector 5 of the fifth embodiment is generally
the same in structure as that of the fourth embodiment except
that in the SIM card connector 5, the first receiving region
521a and the second receiving region 5215 comprise an
elastic sheet 55 respectively, and the elastic sheets 55 with
elasticity are only used to fix or remove the SIM cards.

FIG. 6 illustrates a schematic view of the sixth embodi-
ment of the present invention in which the electronic card
connector is a SIM card connector.

In the sixth embodiment, a SIM card connector 6 is a SIM
card connector of the tray type, and two SIM cards (not
shown) are both fixed by the SIM card connector 6. Addi-
tionally, the SIM card connector 6 of the sixth embodiment
is generally the same in structure as that of the fifth embodi-
ment except that the SIM card connector 6 only needs one
elastic sheet 65 to be disposed on the end surface 62a of the
frame 62.

Therefore, when the SIM card(s) is (are) installed on
either or both of the first receiving region 621a and the
second receiving region 6215, the sensing unit determines
whether the metal pins 64d and 64c¢ of the first receiving
region 621a are electrically connected with each other and
whether the metal pins 64e and 64f of the second receiving
region 6215 are electrically connected with each other.

According to the above descriptions, the terminals of the
SIM card connector of the present invention are provided
with a plurality of metal pins. Thus, when a single SIM card
is inserted into a single SIM card receiving recess or at least
one SIM card is inserted into multiple SIM card receiving
recesses, the disposing status(es) and the disposing region(s)
of the SIM card(s) can be determined according to the
electrical connection status between the metal pins before
subsequent data reading/writing operations are performed.
In this way, read retrying performed by the system on the
receiving recesses of the SIM card during operation is
avoided to reduce power consumption of the system and
prolong the standby time of the device.

It shall be noted that although a SIM card is taken as an
example of the electronic card in this application, the
electronic card is not limited thereto. Accordingly, electronic
cards with the storage function such as memory cards or
financial cards also fall within the scope of the electronic
card described in the present invention.

The above disclosure is related to the detailed technical
contents and inventive features thereof. People skilled in this
field may proceed with a variety of modifications and
replacements based on the disclosures and suggestions of the
invention as described without departing from the charac-
teristics thereof. Nevertheless, although such modifications
and replacements are not fully disclosed in the above
descriptions, they have substantially been covered in the
following claims as appended.

BRIEF DESCRIPTION OF REFERENCE
NUMERALS

1, 2, 3,4, 5, 6: SIM card connector
10, 30, 40: SIM card
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8
11, 21, 41, 51, 61: base
12, 22, 42, 52, 62: frame
13, 23, 43, 53, 63: through hole
14, 24, 44, 54, 64 terminal
14a-144d, 24c-24d, 44c-44f; 54c-54d, 64c-64f: metal pin
15: print circuit board (PCB)
16, 26: receiving recess
22a, 62a: end surface
25, 55, 65: elastic sheet
31: tray
311: receiving recess
312: electric card accommodating recess
421: receiving recess
421a, 521a, 621a: first receiving region
4215, 5215, 6215: second receiving region

What is claimed is:

1. An electronic card connector, being adapted to receive
and be electrically connected with at least one electronic
card, the electronic card connector comprising:

a base, having a plurality of through holes;

a frame, being adapted to be assembled with the base to

form a receiving recess; and

a plurality of terminals, being adapted to pass through the

through holes, at least one of the terminals having a
plurality of metal pins;

wherein when the at least one electronic card is received

in the receiving recess, one of the metal pins is adapted
to be electrically connected with another of the metal
pins via the at least one electronic card.

2. The electronic card connector of claim 1, further
comprising a printed circuit board (PCB), wherein the
terminals are arranged on the PCB and electrically con-
nected with the PCB.

3. The electronic card connector of claim 1, wherein each
of the terminals has a front tail and a back tail, and at least
one of the metal pins having identical or different bending
lengths is formed at the front tail along the back tail.

4. The electronic card connector of claim 1, wherein one
of'the metal pins is a Reset pin, and another of the metal pins
is a Detect pin.

5. The electronic card connector of claim 1, wherein one
of the metal pins is a Ground pin, and another of the metal
pins is a Detect pin.

6. The electronic card connector of claim 1, wherein the
at least one electronic card is adapted to abut against an end
surface of the frame when the at least one electronic card is
inserted into the receiving recess.

7. The electronic card connector of claim 1, further
comprising an elastic sheet disposed on the frame.

8. The electronic card connector of claim 7, further
comprising a tray, wherein the tray has an electronic card
accommodating recess and the tray is adapted to be inserted
into the receiving recess.

9. An electronic card connector, being adapted to receive
and be electrically connected with at least one electronic
card, the electronic card connector comprising:

a base, having a plurality of receiving regions, each of the

receiving regions having a plurality of through holes;

a frame, being adapted to be assembled with the base to

form a receiving recess; and

a plurality of terminals, being adapted to pass through the

through holes of the receiving regions, the terminals
having a plurality of metal pins corresponding to the
number of the through holes of the receiving regions;
wherein when one of the at least one electronic card is
received in one of the receiving regions, one of the
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metal pins is adapted to be electrically connected with
another of the metal pins via the at least one electronic
card.

10. The electronic card connector of claim 9, further
comprising a PCB, wherein the terminals are arranged on the
PCB and electrically connected with the PCB.

11. The electronic card connector of claim 9, wherein each
of the terminals has a front tail and a back tail, and at least
one of the metal pins having identical or different bending
lengths is formed at the front tail along the back tail.

12. The electronic card connector of claim 9, wherein one
of the metal pins of each of the receiving regions is a Reset
pin, and another of the metal pins is a Detect pin.

13. The electronic card connector of claim 9, wherein one
of'the metal pins of each of the receiving regions is a Ground
pin, and another of the metal pins is a Detect pin.

14. The electronic card connector of claim 9, wherein the
at least one electronic card is adapted to abut against an end
surface of the frame when the at least one electronic card is
inserted into the receiving regions.

15. The electronic card connector of claim 9, wherein the
receiving recess further comprises an elastic sheet disposed
on the frame.

16. The electronic card connector of claim 15, further
comprising a tray, wherein the tray has an electronic card
accommodating recess and the tray is adapted to be inserted
into the receiving recess.
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